brightness. The statistical distribution of probe molecules per platform was determined by single molecule brightness analysis. For demonstration, we used the consensus raft marker glycosylphosphatidylinositol-anchored monomeric GFP and the fluorescent lipid analogue Bodipy-GM1 which preferentially partitions into liquid ordered phases. For both markers we found cholesterol-dependent homo-association in the plasma membrane of living CHO and Jurkat T-cells in the resting state, thereby demonstrating the existence of small, mobile, stable platforms containing these probes. To further validate our method we extended TOCCSL by utilizing two-color co-localization and photo-activation. While two-color TOCCSL allows for direct imaging of mobile nanoplatforms containing different probe molecules and thus supporting the lipid raft concept, photo-activation based TOCCSL addresses an additional population of observed probes. Since TOCCSL is suitable for characterizing the mobile fraction of marker-proteins/lipids, the information about slowly diffusing or immobile nanoplatforms is not accessible. This can be circumvented by substituting the fluorescent marker by a photoactivatable protein linked to the molecule of interest. By irreversibly switching a small fraction of markers from a dark into the fluorescent state single molecule brightness and diffusion analysis after activation will add to the characterization of nanodomains. Adjuvants may potentiate immune response at the cell level by either enhancing receptor activation at the membrane or by increasing uptake of antigen. To investigate the mechanism behind the adjuvancy of LTIIb, a toxin that binds GM3, we studied its effects on the membrane structure, the mobility of BCR and B cell membrane signaling. bimFCS, a novel technique for probing interaction between membrane molecules and membrane domains, confirms that LTIIb pre-clusters cholesterol-stabilized domains. LTIIb, or its binding subunit alone, is found to reduce the mobility of BCRs, as measured by FRAP measurements and induce membrane signaling, as confirmed by calcium imaging. The calcium signaling pathway, however, seems to compete with that of BCR activation through IgM crosslinking. The B subunit of Choleratoxin (CTB), commonly used for labeling GM1, though also modulates cholesterol-stabilized domains, does not affect BCR mobility or trigger calcium signaling. These results show that GM1 and GM3, though both enriched in cholesterol-stabilized domains, behave differently, at least in CH27 B cells, upon crosslinking.
1263-Pos Board B155
Quantifying the Effect of BCR Clustering on Plasma Membrane Organization Matthew B. Stone, Sarah L. Veatch. University of Michigan, Ann Arbor, MI, USA. The B cell antigen receptor (BCR) is an integral part of the adaptive immune system that communicates binding of antigen in the extracellular environment through the plasma membrane. Antigen binding to the BCR results in phosphorylation of intracellular tyrosine activating motifs (ITAMs), which subsequently bind to and activate numerous proteins involved in BCR regulation. Interestingly, many of the proteins regulating the early stages of the BCR signaling pathway are linked to the inner leaflet by saturated lipid anchors which tend to be associated with liquid-ordered membrane phase in model membranes. Also, the BCR becomes transiently detergent resistant following antigen-induced BCR clustering, suggesting that BCR clusters become coupled to membrane order following stimulation. In this work, we aim to characterize how BCR clustering could reorganize plasma membrane lipids by quantifying co-localization of BCR with fluorescent markers of liquidordered and liquid-disordered phases. We utilize two-color super-resolution fluorescence localization microscopy (STORM and PALM) in live and chemically fixed CH27 B cells to simultaneously image BCR and membrane anchored proteins, and we quantify their co-clustering using correlation functions. Our results from chemically fixed cells show that proteins anchored to the plasma membrane inner leaflet through saturated acyl-chain lipid modifications exhibit increased co-localization with BCR upon antigen stimulation, whereas those without lipid modifications or those anchored through branched acyl-chain modifications are not significantly co-localized with BCR before or after stimulation. These results are contributing to our long term goal of elucidating the role of lipid mediated interactions in the regulation of BCR signaling.
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Eisosomes and Plasma Membrane Organization Agustina Olivera Couto, Valentina Salzman, Eugenia Covernton, Pablo S. Aguilar. Institut Pasteur de Montevideo, Montevideo, Uruguay. A vast body of evidence coming from different microscopy techniques has been instrumental in concluding the 10-year-long debate on whether biological membranes presented lateral segregation of proteins and lipids. Currently, the existence of membrane domains in both eukaryotes and prokaryotes has been common ground. However, the mechanisms that sustain membrane domain formation and maintenance remain largely unknown. Our work is focused on the study of Eisosomes, recently discovered plasma membrane domains in S. cerevisiae. In a first piece of work, we identified new eisosomal components and also showed that eisosomes are involved in sphingolipid metabolism (1) . Thereafter, we showed that Pil1 and Lsp1, the major proteinaceous components of eisosomes, are able to form self-assemblies that bind and curve membranes both in vivo and in vitro. We also showed that Lsp1 and Pil1 membranesculpting abilities are associated with the generation and organization of membrane domains (2) . Thus, our currently published work support the hypothesis that a mechanism for membrane eisosome domain formation is membrane curvature generation directed by Pil1-Lsp1 assemblies. The cell membrane is thought to contain transient spatial domains: cholesterolstabilized lipid nano-domains and corrals formed by interactions with the membrane cytoskeleton. Due to their small size and transient nature, these cannot be visualized directly and are challenging to characterize in intact cells. One possibility is to measure the diffusion of membrane proteins interacting with these domains. However, the diffusion should be measured with nanometer spatial and microsecond temporal resolution to correctly plot the protein's path in the membrane. We show here that not only is the spatio-temporal resolution of thermal noise imaging (TNI) in an optical trap sufficient to plot the membrane protein's path, but the trapping also allows gathering sufficient data within one small membrane area to ''image'' the membrane. We create for high resolutions maps of the local diffusion, local attraction potentials and membrane stiffness by using TNI to confine a single membrane protein to diffuse for seconds in an area of 300nm x 300nm. Using a GPI-anchored green fluorescent protein (GFP), which is often used a marker for cholesterolstabilized nano-domains, to probe the membrane of PtK2 cells we detect domains that are at the same time stiffer, concentrate the protein and show slower diffusion. These align along linear feature and show convex polygons shape. These domains are further stabilized by addition of Ganglioside cross-linking toxins and disappear after removal of the cholesterol. Another marker, GFPlabeled transferrin receptor molecule, detects linear features and linearly demarcated areas of increased protein concentration. Given reports of raft domains in rodent brain synaptosomes, we probed for their conservation in a poikilotherm, the Woods Hole squid Loligo. Because rafts are described as liquid-ordered phase-separated domains, we expected phase transition temperatures above body temperature if raft function is important to neuronal activity. We tested this hypothesis by comparing synaptosomes, intact nerve endings, from animals that live at two very different temperatures: mouse (body temperature-37 C) and squid (body temperature-20 C). We measured the temperature-dependence of the lipid phase of intact synaptosomes in the absence of exogenous probes by using line-width and spinning sideband intensities of lipid hydrocarbon chain resonances, using proton magic angle spinning NMR spectra as a function of temperature between 0 and 40 C. We also 246a determined the phase behavior of total synaptosomal lipids by repeating the NMR protocol on extracted lipids. To our surprise, there was no detectable signal for liquid-ordered lipid phases at the body temperature of either species. However, there was a difference in the temperature of the onset of order as synaptosomes were cooled below body temperature: the phase state of mouse synaptosomal membranes changes drastically below 24 C, whereas this change occurs below 8 C for the squid synaptosomal membranes. We then measured the composition of synaptosomes in terms of total lipid heads and tails, and the main difference arises from high concentrations of omega-3 poly-unsaturated fatty acids and cholesterol in the squid. Fluorescence microscopy images of squid synaptosomes stained with lipid dyes confirmed the formation of domains below, but not above the phase transition temperatures obtained from NMR measurements. Thus although the membranes of synaptosomes contain lipids that can phase-separate, these lipids remain in the liquid-disordered state at the usual physiological temperatures for squid and mouse. 1 produced a mutant MX2 of LLP-2 where two highly conserved arginine residues (R3 and R21) were replaced with negatively charged glutamic acid. Although MX2 mutation showed no loss of Env expression, Env processing or infectivity of the HIV virion, both viral-initiated T-cell death and T-cell syncytium formation (cell-cell fusion) were greatly decreased. In the present work we investigated the interactions of five LLP-2 variants with lipid mimics of the HIV virion and the T-cell membranes. The LLP-2 peptides were designed to investigate the role of electrostatics, as well as the effect of a Crac, or cholesterol-binding motif, preceding LLP-2, and of a palmitoylated cysteine. We obtained synchrotron x-ray diffuse scattering of oriented, fully-hydrated peptide/lipid bilayers that provides both structural and bending flexibility information. We find that none of the LLP-2 peptides changed the structure or properties of the HIV mimic membrane, whereas they clearly altered the T-cell membrane mimic, and, importantly, did so differently for the wild type LLP-2 and MX2 mutant. Our work provides a structural explanation for the mutation studies, namely, that LLP-2 has an effect on the HIV lifecycle only when it alters a membrane. Research reported in this abstract was supported by the NIGMS of the NIH under award # R01GM44976. The content is solely the responsibility of the authors and does not necessarily represent the official views of the NIH. ALB was supported by Howard Hughes Medical Foundation. JDS and RCM were supported by AI087533. X-ray data were taken at Cornell High Energy Synchrotron Source, which is supported by the NSF and the NIH/NIGMS under NSF Award DMR-0225180.
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1267-Pos Board B159 LLP-2 Domain on the Cytoplasmic Terminal Tail (CTT) of HIV-1 GP41 affects T-Cell but not HIV Virion Membranes
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Neuroprotective Effect of 17b Estradiol on Membrane Fluidity in Ageing Rat Brain Rashmi Jha. Jawaharlal Nehru University, New Delhi, India. Oxidants and fluidity of membrane lipids are known to play a major role in ageing and age related neurodegenerative diseases. In the present study, authors observed the in vitro effect of Tachykinin neuropeptide NKB, Amyloid Beta (25-35) and combined NKB and Ab (25-35) on membrane fluidity, oxidative modification and protein surface hydrophobicity of proteins on 17b estradiol (E2) treated ageing female rat brain synaptosomes of 3 months (young), 12 months (adult) and 24 months (old) age groups. Authors found that membrane fluidity of synaptosomes decreased in ageing rat brain. Similarly, Ab (25-35) decreased the membrane fluidity in ageing rat. These effects of ageing and Ab (25-35) on membrane fluidity were restored by NKB and combined NKBþAb (25-35) with estradiol. The tryptophan fluorescence was used as a sensitive marker of protein oxidation. Tryptophan fluorescence significantly decreased in estradiol treated synaptosomes of ageing rats. To evaluate the effect of oxidative stress on membrane and protein conformation, fluorescent probe ANS was used. A decrease in ANS fluorescence in estradiol treated synaptosomes of ageing rats indicated that estradiol is associated with significant conformational changes and surface hydrophobicity of membranes and proteins. In contrast these changes were not detected with NKB and Ab in estradiol treated synaptosomes. The present findings suggest that treatment with NKB along with estradiol restores age-and Ab-induced alterations and demonstrating a possible beneficial role of NKB and estradiol in preventing some of the age related changes in the brain. [1] . Over the past years, these membranous channels had been proved to be used to mediate intercellular transport of endosome-related organelles, cellular components, and the coordination of signaling [2] [3] etc. More recently, several studies have been reported that to naturally form long-distance TNT cell-to-cell connection by combining microfabrication technique [4] . Our experimental aim is to explore an artificial method to create intercellular tunneling nanotube (TNT) networks among living cells. Base on our experimental results, we can successfully connect target cells to be intercellular nanotube networks by applying micromanipulation techniques. For analysis transport function of the created intercellular networks, we do fluorescence intensity test by injecting Ca 2þ into cells (preloading Fluo-3 AM) through the forming tunneling nanotube and finally get the expected results. 3 Augsburg College, Minneapolis, MN, USA. One scenario for the origin of life postulates that catalytic RNA can be synthesized and encapsulated in a membranous compartment to form primitive cells. Here we examine physical interactions between fatty acid aggregates, especially vesicles, and the bases and sugar composing RNA. Our goal is to employ an array of fundamental physical techniques to establish the plausibility of a scenario in which aggregates of amphiphiles preceded RNA and facilitated its synthesis by binding and concentrating the bases and sugars of which it is composed. We find that fatty acid membranes do indeed bind nucleobases and ribose more effectively than they bind several related bases and sugars. Moreover, we find that nucleobases and ribose also inhibit flocculation of fatty acids by salt, and do so more effectively than several other bases and sugars. This result is important because it addresses how prebiotic membranes could have been stabilized in early oceans with high salt concentrations. Taken together, our results yield mutually reinforcing mechanisms of adsorption, concentration and stabilization that could have driven the emergence of a population of stable vesicles enriched in the components of RNA.
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Characterization of Archaea Tetraether Hybrid Liposomal Doxorubicin Umme Ayesa, Jacqueline Rivera, Stephen Morgado, Oxana Placinta, Chong Kim, Parkson Chong. Temple University, Philadelphia, PA, USA. We have previously shown that liposomes made of the polar lipid fraction E (PLFE) isolated from the thermoacidophilic archaeon Sulfolobus acidocaldarius exhibit enhanced vesicle stability in comparison to conventional diester or diether lipids (reviewed in Chong et al (2012) Archaea, doi:10.1155/2012/ 138439). In the present study, we have characterized several physical properties of tetraether hybrid liposomes composed of PLFE and non-archaeal diester lipids such as dipalmitoylphosphatidylcholine or porcine brain sphingomyelins/cholesterol. Particle size, zeta-potential and membrane packing of the hybrid liposomes are examined using dynamic light scattering, laser Doppler electrophoresis, Laurdan's generalized polarization, respectively. In addition,
